The effect of prolonged oligohydramnios on fetal lung development, maturation and ventilatory patterns in the newborn guinea pig.
We drained the amniotic fluid surrounding guinea pig fetuses between days 45 and 65 of gestation (term is 67 days). The fetuses were delivered by Cesarean section and the impact of prolonged oligohydramnios on lung growth, maturation and postnatal ventilatory pattern was measured. Untouched littermate fetuses served as controls. Neither fetal body, liver nor brain weights were significantly affected by the experimental situation. When expressed in percent of control values, lung weight (63%), lung/body weight ratio (70%), lung volume (67%), total lung DNA content (63%) and lung DNA per gram of fetal weight (71%) were all significantly less following amniotic fluid drainage, confirming the diagnosis of lung hypoplasia. Disaturated phosphatidylcholine content per gram of lung tissue and total lung glycogen content were not affected by the procedure, indicating that the maturity of the hypoplastic lungs was not delayed. When measured 4 to 6 hours after birth, tidal volume was significantly less (62%) and respiratory frequency was significantly more (137%); however, minute ventilation per unit of body weight was not significantly changed. This animal model of sublethal lung hypoplasia could become useful to study the potential for, and the kinetics of, postnatal catch-up lung growth about which little is known.